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INTRODUCTION 

The Prospectus for Canada/MAB, published in March 1973, 
described the concerns of the Sub Program on Urbanization as being: 
"how to achieve a desirable pattern of human settlement, land use and 
environmental quality in the circumstances of increasing population, 
urbanization and industrialization, particularly in the Great Lakes - 
St.Lawrence Lowlands region". It also laid out the general objectives 
and characteristics of the international MAB program, emphasizing its 
concern with man-biosphere interrelationships and its need to draw 
widely from the methodological resources of both the natural/physical 
sciences, on the one hand, and the social/behavioural sciences, on the 
other. Finally, it stressed the need for research within the Canada/MAB 
framework to assist in the formulation of policy alternatives; that 
is, for it to be directed primarily at policy questions and issues. 

There is no question at this time that Canada as a whole, 
and the Great Lakes - St.Lawrence Lowlands region in particular, are 
facing circumstances of increasing population, urbanization and industrial- 
ization. Yet, it seems evident that this need not be the case in the 
long run and, indeed, that it is not the case even now for certain other 
regions of the country. An unconstrained future of ever-increasing 
population growth, urbanization and industrialization is by no means the 
sole pattern that can be envisaged. 

There is a danger, then, in citing the Sub Program's 
concern as emanating from ''the circumstances of increasing population, 
urbanization and industrialization", that research activities will be 
unnecessarily and unreasonably constrained. It could be that research 


which focusses upon alternative forms of settlement and land use 
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reflecting no-growth situations, either for the nation as a whole in 
the long run or for particular regions and cities in both the short 
and the long run, will be neglected within the Canada/MAB program. 
To avoid this, we suggest that the concerns of the Sub Program be 
expressed more broadly, as being: 

How to aChReye a desirable pattern of 

human settlement, land use and environ- 

mental quality in Canada, in the 

circumstances of changing population, 

urbanization and industrialization. 
Such a re-formulation will provide a more appropriate context foi the 
development of a comprehensive research framework. 

This revised statement of concerns also reflects the Working 

Group's desire to avoid a second difficulty: namely, that the phrase 
"particularly in the Great Lakes - St.Lawrence Lowlands region" could be 
interpreted, in practice, as meaning exclusively in this region. There 
is a discernible need for research in "comparative" and "unique" regions 
of Canada. Indeed, there is significant potential for comparisons 
between Canada and other countries, as well as for investigations in the 
unique international urban agglomerations that are to be found along the 


Canada-United States border. The MAB program is both a national and an 


international one and care should be taken to build upon this. 


THE MAB IMPERATIVE 

The focus of the MAB program is upon the interrelationships 
between man and the biosphere. The research framework for the Sub Program 
on Urbanization should reflect this focus. It should not concentrate 
upon Canada's system of human settlements as such; nor upon the biosphere 


as such; but rather, upon the links between the two. 
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The distinctive feature of the program is its trans- 
disciplinary scope. The focus upon man-biosphere interrelationships 
implies that it must draw widely from the methodological resources of 
both the natural/physical sciences and the social/behavioural sciences. 
But though the methodological tools may be derived from disciplines 
of one kind and another, the goal of the program and the various 
sub programs must be to seek after the comprehensiveness that comes, 
ultimately, from transdisciplinary conceptualization. 

This objective raises issues that cut deeply across . whole 
set of questions about the present structures and processes for formulati: 
validating, supporting, conducting, evaluating and integrating research 
activities that focus upon human settlement - biosphere interrelationship 

One of the most critical issues has to do with problem 
identification and definition. Most attempts to investigate and resolve 
urban and environmental problems currently tend to begin by defining the 
problems themselves in disciplinary terms. This, in turn, biases and 
constrains the range of possible methods and techniques for tackling them 
What usually emerges is one of two basic approaches to the conduct of 
research: a disciplinary approach in which problems are conceived 
and investigated solely in terms of a particular discipline or specialty 
(e.g., economics, biology); or a multidisciplinary approach in which prob! 
are conceived and investigated in terms of two or more disciplines 
independently, with no interactions between the separate disciplines at 
either the level of concept or method. The findings of the independent 
disciplinary investigations are generally brought together, in aggregation, 


such that their implications for each other can be considered. 


One of the reasons why current research problems tend to be 
defined primarily in disciplinary terms is because the responsibility 
for problem definition rests mainly with the scientific community, which 
is itself organized largely along disciplinary lines. It is not surprising 
that a particular problem will be defined from, say, an economic perspective, 
if the responsibility for its definition is left in the hands of an 
economist who normally functions within a rigorous disciplinary context. 
Another reason why current research problems have usually 
been defined narrowly has been the general separation between research and 
policy. In leaving the definition of research issues largely in the 
hands of the scientific community, we have created a situation in which 
a considerable part of research activity is irrelevant to policy needs. 
What is vital to the MAB program, therefore, is that research 
problems be identified and formulated in essentially non-disciplinary, 
interdisciplinary and, even, transdisciplinary terms; and that these 
problems be given a policy orientation. One way of encouraging this is 
to ensure that individuals and groups other than those from the scientific 
community can be involved in problem identification and definition. In 
particular, there must be opportunities for those engaged in policy and 
decision making (politicans, public servants, industrialists, and so on) 
to participate in the setting of research directions and needs. 
With this in view, the Working Group has attempted to 
formulate an organizing framework for research within the Sub Program 
on Urbanization. This framework is intended to be a reference point, a 
guideline for organizing investigations of human settlement-biosphere 


interrelationships. 
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THE GENERAL FRAMEWORK 
3.1 Preamble 

The subject of human settlements in relation to the 
biosphere may be approached, theoretically, in an unlimited number of 
ways. Given an identifiable problem or issue apparently meriting research, 
one can conceive of numerous organizing principles whereby that research 
may be brought to fruition. However, it does not follow that all 
organizing principles offer equal probabilities of "success" or meaningful 
synthesis in terms specified by the MAB imperatives. 

A major concern of the sub program should be to 
foster innovation and develop new approaches. The latter must be 
inherently synthetic in character, drawing largely upon pre-existing 
analytical and data gathering efforts. A premium should be placed upon 
teamwork, with minor roles being assisgned to traditional, component- 
oriented analysis and data inventories. Teams should orient their efforts 
towards the production of syntheses. 

There is a strong tendency to start the search for 
new paradigms and organizing principles by preparing an exhaustive list 
of components, processes and interactions as they are currently understood 
and recognised. However, given the objectives of innovation and systhesis, 
what is sought are organizing principles that are not likely to appear on 
such a list without a fundamental change in our perceptions of human 
settlement-biosphere interactions themselves. 

Moreover, the preparation of exhaustive lists of researchable 
elements in a stated hierachy suffers from the danger that it quickly 
becomes a checklist of "approved" projects. This danger must be avoided 


if the MAB. sub program on Urbanization is to have any chance of encouraging 


and nurturing innovative, synthetic research approaches to human settlement- 
biosphere interactions. 

What is required, then, is a practical, workable framework 
by which research proposals may be assessed against a constrained number 
of approaches. Such a framework would also allow for establishing 
reasonable consistency between and among acceptable approaches, and 
coordination among various research projects. 

The intention in the remainder of this section is to offer 
such a general framework. First, however, it is necessary to provide some 
brief working definitions. 

3.2 Working Definitions 
The term biosphere refers essentially to the 
environmental life support system, the set of natural elements and processes 
that sustain (urban) life. 

In considering the interactions between the system of human 
settlements (in this case primarily the urban system)and the biosphere, one 
has to distinguish between two levels of human settlements. They both 
reflect a concern with the spatial and, to a lesser extent, instituttonal 
structure of settlements. There is, first, the notion of a system of 
separate settlements, with its emphasis upon how each individual settlement 
is linked with and relates to the others in the system. Second, there is 
the notion of the system that is a particular settlement, with its focus 
upon the various components of the system (such as housing and industry) 
and the network of interrelationships among them. Hence, included as 
elements of that particular system (the individual city) are, for 
example, on the one hand, human values, attitudes and behaviour, identified 


here as elements of content; and, on the other hand, human artifacts such 
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as housing, communication networks, and so on. 

These two urban systems are essentially dynamic. The spatial 
and institutional structures included in them are in constant evolution 
according to the various intervening stimuli. Thus, in each agglomeration, 
as in the whole urban network, numerous processes are in action which 
continuously modify the components of these urban systems and their 
interrelationships with the environmental life support system. 

Since the most effective fashion for intervening in the 
development of the urban system is through actions directed towaid these 
processes, the research program should stress the importance of the 
particular processes (formal or informal) of urban development. 

While the concern of the Sub Program on Urbanization should be 
with the above dimensions of human settlements, the focus should be on 
their interactions with the environmental life support system, or biosphere. 
Such a focus will not preclude research directed at understanding and coping 
with a wide range of social and institutional elements in the urban system. 
It does imply, however, that social and institutional concerns must be 
considered in terms of their implications for biosphere-urban system 
interrelationships. A study of alternative urban land tenure regimes, for 
example, would fit comfortably within this frame if its primary focus 
were upon the ways in which different forms of land tenure affect the 
environmental life support system. On the other hand, it would not do 
so if it were focussed exclusively or primarily upon questions of social 
equity. Thus, there is no substantive area of investigation which, by 
definition, falls beyond the scope of the sub program. What makes an area 


of investigation acceptable or unacceptable is the perspective from which 


it is approached. 
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3.3 The Research Framework 
The proposed general framework for 
investigating the interrelationships between human settlements and the 
biosphere is illustrated in Figure I. This extremely simplified representation 
has two broad sets of concerns which provide a point of departure for the 
sub program. 

First, there are, in the outer circle, the interactions between 
the two elements themselves; the impact of the natural elements and 
processes of the biosphere upon human settlements (as when atmospheric 
processes concentrate or disperse air pollutants around settlements); the 
impact of human settlements upon the biosphere (as when air pollutants 
affect plants and animals); and the impact of the man-modified biosphere 
upon human settlements (as when air pollutants affect the health of the 
residents of settlements or impair human artifacts, such as buildings). 
There are other interactions, as well, but these three have been identified 
as being of primary significance. 

Second, the inner circle includes the use and management of 
information about these interactions, the effects that they have upon 
the perceptions of the population in general and decision makers in 
particular, and the decision making processes themselves, including the 
choice of alternatives in the management of human settlement-biosphere 
interrelationships. Again, there are other elements, as well, that fit 
within this circle, but these three have been identified as being of 
particular importance. 

The nature and kinds of linkages between the components of 
these two circles can be represented in a variety of ways and at varying 


levels of detail. But this particular representation is, perhaps, the 
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most useful for illustrating the basic concept of MAB-type research into human 
settlement-biosphere interrelationships. If each circle is perceived as a free 
floating wheel, capable of being turned in either direction, then it is apparent 
that research can focus upon any set of relationships between the components of 
each wheel. This representation focusses upon the links between the two wheels av 
hence, requires an interdisciplinary approach (since the components of the 

other wheel are traditionally the concerns of scientists in the natural/physical 
sciences, while those in the inner wheel are traditionally the concerns of those 

in the social/behavioural sciences). 

In short, then, there are two groups of concerns: the direct 
interrelationships between human settlements and the biosphere; and the processes 
of human activity and intervention which affect those interrelationships. The 
interactions between the two sets of concerns can be outlined in a simple 
descriptive manner as follows: 

All kinds of interactions between human settlements 

and the biosphere, as they occur, disturb the then 

existing relationships between the two. Not all 

of these effects are harmful to either human 

settlements or the biosphere - harmful in the sense 

that they impair the capability of the two systems 

to continue functioning in both the short and the 

long run. There is good reason to suppose, however, 

that many of the disturbances are, indeed, harmful 

to one or other or both of the systems. But whether 

harmful or not, all three kinds of human settlement- 

biosphere interactions are the subject of monitoring 


and assessment (formal and informal), leading to 
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decisions to take particular actions which, 

in turn, cause further interactions between 
the two systems. These actions are taken by 

a wide range of actors, from governments to 
individuals, and are influenced by the 
perceptions and attitudes of these actors 

and by the kinds and quantities of information 
available to them concerning the initial 
disturbances and the potential effects of their 
proposed actions. 


From this simple scenario,we have identified three suggested foci for the 


Sub Program on Urbanization: human settlements-biosphere interrelationships; 
information and perception; and decision making processes. 


3.4 Human Settlements and the Biosphere 


Biosphere-urban systems interactions can be viewed 
in a model which depicts the urban system being supported both materially and 
functionally by some large area. Geological, hydrological, atmospheric, biological, 
psychological and spiritual resources are supplied from this large area to the 
urban centre and its people. 

The urban centre also has many outputs. Some go to the same area 
that supplies the inputs. Some go to totally different places -- even other 
continents. Many outputs may be disbenefits to the receivers in that they may be 
toxic, low in quality or will require environmental resources to recycle them. 
There may be many beneficial outputs also. Dissemination of cultural aspects, such 
as fine arts, is just one example of influences which emanate from cities and 


improve the human potential of hinterlands. There are no easy positive and 
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negative tags for most urban influences; a somewhat subjective and changing 
assessment is usual. 

This large area and its capabilities of resource supply, waste 
removal and environmental quality control can be called the Life Support System 
of an urban settlement. It is vital to the urban centre; without the life support 
System, the urban system itself is incomplete and will not persist. 

The life support system of an urban centre undergoes many changes 
which originate from within itself. An important issue is how to retain personal 
freedom in the choice of lifestyles for urban people and the residents of the 
supporting area while assuring adherence to biospheric constraints. We need to 
know how the effects of urbanization can be made more compatible with the role 
of Canada's ecological systems in supporting both human and non-human life. We 
need, for example, to be able to assign significance values and seasonal carrying 
capacities to each component of the life support system, in units compounded from 
the complex of support features which that system provides. 

Basic information about urban life support systems, fluxes of 
services and materials between them and the urban centres, and their spatial and 
temporal dynamics needs to be synthesized from whatever sources. 

Given some of this basic information, considerable understanding 
may be generated by synthesis along familiar lines. For example land use 
planning might organize much information about foodsheds, watersheds, airsheds and 
recreation supply, as they are affected by urban development. Conversely, how 
urban development affects these aspects of the support systems of non-urban 
settlements elsewhere is also basic required information. 

However, if this component of the sub program is to foster the 
achievement of the broad goals of MAB, investigations must move rapidly beyond t! 


conventional fundamentals into the context of problems which are defined in 


interdisciplinary and transdisciplinary terms. For example, how do the interactions 
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of urban centres of various sizes with life support systems of various types, 
affect attitude development in urban residents and, consequently, influence 
decisions which may control the interactions of urban systems with the biosphere? 
Or, how could urban settlements and their life support systems be united into 
truly integrated systems by innovations in ownership and in political geography 
and in our system of democratic representation? 
3.5 Information and Perception 

Between the various kinds of direct interactions between 
human settlements and the biosphere identified in the outer circle of figure I and 
decisions about the kinds of action, if any, that will be taken to influence them 
lies a complex process of monitoring information, communication and assessment. 

As was noted earlier, the effects of human settlement-biosphere 
interactions cannot be neatly divided into those that produce benefits and those 
that create hazards. All interactions are likely to produce both harmful and 
beneficial consequences. The fundamental issue, then, becomes how man can utilise 
biospheric resources in such a way that maximum benefits are obtained at minimal cost 
and risk to himself and the life support system. Both benefits and costs are 
here defined as being psychological, physical, health, ontological and ecological 
as well as financial. This is an issue that man considers daily, often unconsciously, 
in all the actions and decisions that he takes affecting human settlement-biosphere 
interactions. In many cases, these actions and’ decisions have demonstrated a 
propensity to accept costs arising over the long term in exchange for short term 
gains. Man has simply been unaware of some of the costs of his decisions. 
Alternatively, he has dismissed them as "unavoidable" side-effects, without 


understanding their true significance. 
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One approach to this problem might be developed by examining 
societal responses to biosphere changes in terms of the risks and threats that 
arise. Some methods have been recently developed for this purpose (e.g. risk 
assessment and risk/benefit analysis), but are in need of further improvement 
tefore they can be of significant help to decision-makers. 

In these terms, a problem might be specified as: "how to 
achieve an appropriate societal response to environmental threats so that the 
dangers to both human well-being and the life support system of costly and 
precipitous overreaction or undue complacency can be avoided". In other words, 
it is a matter of trying to find the right balance between exposure to 
environmental threats (what is a tolerable risk?) and the self-inflicted losses 
that are accepted in order to reduce risks (what present benefits should be 
foregone in order to maintain or reduce risks to a tolerable level?) 

Thus, the process of assessing environmental risks, passing 
on the results of these assessments to decision makers and the wide public, and 
taking appropriate action is, itself, an important area of enquiry. If the way 
in which society responds to environmental hazards is better understood, the 
opportunity to improve that process may itself improve. The characteristics of 
the individuals and groups that receive information about environmental risks can 
powerfully affect their perceptions. The formation of such perceptions and the 
role they play in determining the responses of decision-makers has been given some 
attention in relation to natural hazards, such as floods, droughts and earthquakes, 
but there have been few studies relating to environmental risks associated with 
urban-industrial systems. Similarly, there has been some recent research in 
experimental psychology which seeks to elucidate the biases that enter into 
judgmental processes. Some of these biases are of a consistent sort, and are 


often found in the interpretation of probability information. Surprisingly, these 
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biases have been shown to apply not only to laymen but also to mathematically 
sophisticated researchers. Further experimental work in this direction is 
needed and attempts to bring the findings to bear on public policy situations 
with respect to the assessment of environmental risks seems a promising area for 
interdisciplinary collaboration. 

3.6 Decision Making Processes 

Decisions to intervene in the system of human settlement- 
biosphere interrelationships are made by a wide range of different actors (e.g. 
government agencies at all levels, businesses, private groups and individuals) 
and by means of widely divergent processes and structures (e.g. political consensus, 
corporate management, individual preference). Many significant decisions are made 
with little or no consideration of their likely effects upon human settlement- 
biosphere interrelationships, while the probable impacts of others have been 
carefully and thoroughly analysed beforehand. Perhaps most importantly, many 
decisions are shaped in large measure by the nature of the decision process itself. 
In other words, the decision process is not a neutral, independent framework for 
arriving at optimum decisions. Rather, it is an important influence in the 
actual shaping of decisions. Thus, the decision that finally obtains can be 
determined, significantly by the process employed to reach it. 

The purpose in this section is to identify the primary 
components of the decision making process, as it applies to the system of human 
settlement-biosphere interrelationships, and to suggest which among these appear 
to have research potential within the context of the MAB program. There are three 
main concerns: the components of the decision making process, including the various 
actors involved; the coordination of decisions and activities among the actors; 


and management instruments for use in implementing decisions. 
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To function optimally, a decision making process must permit the 
involved and affected parties to participate at all stages of the process. This is 
not the case at present in Canada with respect to decisions affecting human 
settlement -biosphere interrelationships. Perhaps complete participation can never 
be achieved. There is, nevertheless, considerable scope for greater participation. 
Recent developments have seen increased levels of participation by individuals 
and groups in urban decision making, but on a limited, ad hoc basis only. 

Moreover, where participation has taken place, it has consisted largely of groups 
acting as spokesmen for essentially human interests. Rarely has provision been 
made for the participation of groups that have interests in the non-human ecological 
features of urban environments - though it must be acknowledged that this, too, is 
changing slowly. 

This lack of participation reflects, in part, an inability to 
identify affected groups in advance of decisions. Instead, they have tended to 
become evident only after decisions have been taken and, even, acted upon. A 
fruitful area for research would seem to be, therefore, the identification of all 
individuals, groups and interests affected by decisions relating to human 
settlement-biosphere inter-relationships and the definition of their roles in the 
decision making process. In particular, research should be directed toward 
assuring a place in the process for the articulation of biospheric (i.e. non-human) 
concerns. 

A consequence of the large numbers of different individuals and 
groups involved in the decision making process is the need for coordination. Most 
decision making agents take actions independently of other agents. Yet, in most 
cases, these actions impinge upon those of others and may, indeed, constrain or 
even duplicate them. There is, therefore, an important need for the activities of 


the various agents to be coordinated so that the interactions can be observed and 
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accommodated. This applies not only to the activities of different levels of 
government (where the need is most obvious), but also to the activities of various 
private and commercial decision makers. In particular, there is a need to seek 
coordination among the activities of private and commercial agents and those of 
governments. 

The fact that existing mechanisms for coordination have been 
relatively limited in their effectiveness suggests that research should be 
carried out to examine alternative ways of ensuring coordination of activities 
among at least the major decision making agents. What coordinating mechanisms 
exist? How effective have they been? What have been their major limitations? 
Can more effective mechanisms be developed to overcome these limitations? And 
sO on. 

Related to, but distinct from, the question of coordination 
of the activities of independent decision making agents is the broader question 
of managing human settlement-biosphere interrelationships. There have been 
several new and improved management tools developed during the past two decades or 
so for use in urban decision making: Cost-benefit analysis, cost-effectiveness 
analysis, planning-programming-budgeting systems, environmental assessment and 
impact procedures, and so on. To date, these have been relatively limited in 
their application. This stems, in part, from the fact that we have been unable 
to develop satisfactory performance and measurement criteria for use with these 
tools. Most criteria have tended to be insufficiently explicit and incapable of 
measurement in commonly accepted units. They have, therefore, been introduced into 
decision making only in a qualitative and judgmental fashion, if at all! In 
addition, these toods have tended to focus only upon limited components of the 


decision process (e.g. economic or social or environmental variables). 
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One result of all this has been increasing controversy and conflict 
in urban decision making. It is, of course, doubtful that qualitative judgment can 
ever be completely eliminated from the decision making process. Nor should it. 
However, there is considerable scope for the development of improved management 
instruments for articulating explicitly performance criteria for decisions and for 
incorporating a broader range of variables relevant to particular decisions, even 
though all of these may not be "measurable" A third area for research into decision 
making processes, therefore, is the development and refinement of management 
instruments for use by decision makers. 

3.7 Comment 
The intention in this section has been to present a 
general framework for examining human settlement-biosphere interrelationships 
and to identify some of the components of this which the Working Group believes 
merit research attention. An attempt will be made in the following section to 
expand upon some of the notions raised here and to illustrate in a general way 
their application to projected research ventures within the sub program on 
Urbanization. 
4, AN ILLUSTRATION 
Figure 2 provides a more specific view of how biosphere- 
human settlement interactions might be viewed and managed. Four basic concepts 
are used: the biosphere; the human settlement system; the perception of the 
behaviour of this ensemble; and the policy formulation and decision making process 
whereby changes are made to the parameters of the urban system. 

The elements of the biosphere might be viewed as being arranged 
within the horizontal band of the diagram. The elements of the urban settlement 
system might be thought of as being arranged within the vertical band. As a 


consequence, the interactions between the two systems might be viewed as occurring 


at the intersection of these two bands. 
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Inputs from the biosphere are viewed as being modified by the 
urban settlement system and these interactions create outputs to the biosphere. A 
particular form of urban settlement might be thought of as a set of urban system 
parameters which interact with the biosphere inputs to produce urban systems 
outputs. 

The outputs to the biosphere which result from the biosphere- 
settlement interactions may produce biospheric disbenefits and benefits. In 
addition, the outputs to the urban settlement may create both benefits and 
disbenefits, which may feedback to change settlement-biosphere interactions. 

Figure 2 suggests that the outputs to the biosphere and those to 
the urban settlement are each subject to a complex process of monitoring and 
assessment. This includes several levels of perception as well as the transfer of 
"hard" information. Perception and monitoring then produce multiple inputs to 
the fourth element of Figure 2, the policy formulation and decision-making process. 

Decisions to alter the parameters of the human settlement system 
in order to change the biosphere-human settlement interactions are made by a 
wide range of actors and can be totally uncoordinated. If perceived or monitored 
assessments do not flow through the coordinated decision process illustrated in 
Figure 2, unlimited independent feedbacks may implement changes in the parameters of 
the urban system or in biospheric inputs and outputs without application of any 
social or scientific criteria. 

The following scenarios attempt ot illustrate how various investi- 
gations may be mrofected into the framework of Figure 2 by re-casting more 
specifically, the particular focus of interest, but retaining the perspective which 
will facilitate the synthesis of many such investigations into an understanding of 


the whole interactive system illustrated by the figure. 


FIGURE 2 AN ILLUSTRATION OF HUMAN SETTLEMENT 
BIOSPHERE INTERACTIONS 
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Aol weAn Approach through the Policy Formulation: Urban Variables Sector 


This scenario begins with current policies wherein Central 
Mortgage and Housing Corporation puts a ceiling on mortgage loan amounts and wherein 
transportation policy is such that freeway and automobile access is provided via a 
system of radial, limited access highways with abundant parking at reasonable long 
term parking rates and where gasoline is abundant and relatively cheap. 

As a result of this policy set, the urban settlement system is 
dispersed and is dominated by single family housing subdivisions surrounding the 
city centre. Sprawl and land-extensive urban settlement are the result. 

The urban settlement system which emerges is typified by a high 
percentage of land and home ownership. A great degree of land use segregation, 
accompanied by a concentration of jobs and pollutants, also results. The system 
encroaches on the surrounding agricultural food sheds, impinges on the hydrological 
cycle, and affects both the movement and the quality of the air masses encircling 
the urban settlement. In addition, the system requires high energy inputs from both 
fossil fuels and hydroelectric energy. 

The human costs and benefits that derive from such a system might 
include: privacy and the occupancy of large homes and grounds; separation of work 
and residence; high commuting costs; high servicing costs; and reasonably uniform 
patterns of development within the system. 

If, into such a system, we inject a number of perturbations from 
the biospheric and human support systems - which might include rising energy costs, 
rising food prices, land shortages and rising land prices and changes in societal 
values which increase the significance attached to diversity at both work and 
residential areas - we then have to call forth a new set of policies that will, 
inturn, lead to another scenario, with many predictable and many unforeseen 


elements. The unexpected consequences will largely derive from the interactions 
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between the urban settlement system and the biosphere, about which we are slowly 
learning, from previous policies that produced currently unacceptable and 
unanticipated consequences. 
4.2 An Approach through the Biosphere Input: Output Sector 

In this scenario, an urban settlement receives benefits 
from the use of water drawn from a large, undefined area. Changes in water uses in 
the urban settlement can restrict personal freedoms and change the lifestyles of 
individuals anywhere within the water catchment area, without any consultation 
having taken place. 

The life support subsystem concerned with water use will include 
more than the unified watershed which supplies inputs and receives outputs across 
the actual city boundary. The urban system also uses water at every nuclear, 
thermal and hydraulic generator which supplies its electricity. Outputs to the 
atmosphere may cause meteorological changes which modify water inputs to the urban 
settlement. And so on. 

If we now assume a continuing land-extensive growth of the 
settlement, a whole series of new interrelationships between the settlement and 
the biosphere occur. Rin, along with groundwater and river flow, may be changed 
markedly, in quality, quantity and seasonal distribution, as a result of increased 
outputs to the atmosphere, which are themselves a consequence of increased 
generation of electricity. Again, the incremental increase in the demand for 
electricity may provide the rationale for a hydroelectric impoundment on the 
Precambrian Shield in another province. This may enforce a change in the lifestyles 
of a few thousand residents near the impoundment. It may also regulate river flow 
so that summer flow is increased and spring peak flow is reduced. The mouth of 
this river dumps into the estuary of a large river with an oceanic gulf bordering 


two additional provinces. Fish in this gulf depend critically on heavy spring flow 
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into the upstream estuary to cause "upwelling" of nutrients. Without that 
upwelling, there is too little plant growth to support the food chain which 
extends down the estuary to support the fish in the gulf. The fishery collapses 
and so do the fishing communities. These people are thus forced out of their 
prevailing lifestyle. 
4.3 Comment 
Many aspects of scenarios such as these could be investigated 
in projects within the Sub Program on Urbanization. They might range from 
assembling basic information about the spatial and temporal dynamics of the life 
support system of an urban settlement to constitutional issues raised by the 
transboundary movements of environmental outputs. The two scenarios presented 
here could be repeated, with modifications, for any of the components of Figure 2. 
SOME OBSERVATIONS ON IMPLEMENTATION 
What has been outlined in this report, then, is a general 
framework for the investigation of human settlement-biosphere interrelationships 
and an illustration of how this framework might be applied. It is emphasized, 
however, that this is only a general framework. The most significant point 
to emerge from the report and the Working Groups's deliberations is the need 
for flexibility, in the content of the research and in methods and approaches. 
Such priorities of content as are indicated in this report should be observed, 
but it is essential that the Canada/MAB Secretariat establish adequate 
mechanisms for modification and change. It is worth repeating the Working 
Group's contention that there is no substantive area of investigation which 
by definition, falls beyond the scope of the subprogram. What makes a project 
acceptable or unacceptable is the perspective from which the problem is 


considered and its conformity to the stipulated organizing principles. 
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In like manner, there is no particular class of researchers and 
research expertise which should be considered as the exclusive source for 
projects relating to the Sub program on Urbanization. It is assumed that 
Canada's universities, research institutes and government programs will be 
major and fertile sources of project proposals, but it is hoped that there 
will be others and that opportunities will not be limited in any way. The 
important need is to develop a set of unbiased competence criteria that can 
be applied to all proposals, irrespective of their origin. 

Also, given the transdisciplinary goals of the Canada/MAB program, 
special attention must be given to the high risk nature of research in this 
field. Support and encouragement must be given to high risk research which 
has a high gain potential. Further, ways must be found to reduce the career 
risks to researchers that come from "research failure" in conventional 
(disciplinary) terms. It seems quite unreasonable and unfair to demand of 
researchers that they be innovative, multidisciplinary, interdisciplinary and 
transdisciplinary in their work, while continuing to judge their output 
primarily in disciplinary terms. 

At the same time, of course, it is important to ensure that 
the means of encouraging, nurturing and supporting high risk research are not 
allowed to become a vehicle for protecting mediocrity. Ways must be found not 
only to identify good risks in multidisciplinary, interdisciplinary and 
transdisciplinary research projects, but also to evaluate the outputs of such 
research. The Sub Program on Urbanization in particular and the Canada/MAB 
program generally require innovation not only from research practitioners but 


also from research managers and sponsors. 
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CONCLUSION 

This provisional framework, prepared by the Canada/MAB Working 
Group on the Sub program on Urbanization (see Appendix 1), will be the main 
document at a National Workshop to be held in 1975. The purpose of the 
workshop will be threefold: first, to examine and refine this provisional 
framework; second, to identify existing research activities that are 
consistent with the general framework of the sub program and thereby suitable 
for inclusion within it; and third, to begin the process of identifying research 
problems and priorities for new projects to be included within the sub program. 

Thus, the purpose of this document is to invite comment and 
discussion with potential MAB constituents to enable them and the Canada/MAB 
committees to prepare for the National Workshop. All correspondence should 
be directed to: M. Frangois Poulin, Coordinator for the Sub program on 
Urbanization, Canadian MAB Program Secretariat, Liaison and Coordination 


Directorate, Department of the Environment, Ottawa, Ontario, K1A OH3. 


APPENDIX I MEMBERS OF THE WORKING GROUP 


Ian Burton, Toronto 

Thomas L. (Tim) Burton, Ottawa (Chairman) 
Jean-Paul Gagnon, Montréal 

Michael Goldberg, Vancouver 

Pierre Guertin, Quebec City 

Bruce Hutchinson, Waterloo 

Gray Merriam, Ottawa 

Bill Perks, Calgary 


Gail Stewart, Ottawa 


Neil Campbell (Ottawa), Dixon Thompson (Calgary) and Jean-Marie 
Lafortune (Québec City) each provided information for the 
group and attended at least one meeting of the Group. 
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PLANCHE 1 SCHEMA GENERAL DE RECHERCHE SUR LES INTERRELATIONS ENTRE 
LES SYSTEMES URBAINS ET LA BIOSPHERE 
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